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Introduction
How do differences between countries' income distributions shape their bilateral trade flows? Supply-side and demand-side theories of international trade come up with conflicting answers. According to the Heckscher-Ohlin model, larger differences in capital-labor ratios of two countries (and, hence, in per capita incomes), result in stronger specialization and more trade. Demand-side arguments, originally proposed by Linder (1961) and recently formalized by Fajgelbaum et al. (2011) , predict the opposite. If preferences are non-homothetic, countries with similar income distributions will demand similar goods. Due to a home market effect, they specialize in those goods, and trade them intensively with each other.
In this paper, we disentangle the two opposing effects by adding differences in the first and second moments of countries' income distributions into an otherwise standard gravity model. We uncover a robust empirical regularity: differences in per capita income between two countries increase their bilateral trade, while differences in income dispersion reduce it. The first effect is readily explained by supply-side forces and the second one is consistent with demandside arguments.
A number of empirical studies have incorporated differences in per capita incomes across countries into the gravity model to test the Linder hypothesis. 1 Hallak (2010) shows that these studies fail to provide consistent support for an impact of the demand side on aggregate trade flows because they confound this effect with Heckscher-Ohlin forces. He takes the analysis to the sector level and finds that similarity in average incomes promotes sectoral trade. 2 We return to aggregate trade flows but propose a new approach to distinguish the positive and negative effects of similarity. We examine whether, beyond average incomes, the second moments of income distributions affect trade, and we find robust evidence that they do. By taking account of income distributions in both trading countries, we extend earlier work by Francois and Kaplan (1996) and Dalgin et al. (2008) on the relevance of importing country inequality.
Our results lend support to recent theoretical advances that study how the distributions of income within countries relate in determining bilateral trade flows. In Mitra and Trindade (2005) , trade patterns are entirely shaped by specialization in consumption. Their model predicts that the share of intra-industry trade in overall trade is maximized when countries are identical in terms of income inequality. Fajgelbaum et al. (2011) and Markusen (2013) show how inequality interacts with per capita income differences to determine trade patterns in general equilibrium.
Gravity Model
The starting point of our empirical analysis is a standard gravity model, 3 which we augment by two terms capturing the similarity of the trading partners' income distributions. The main equation to be estimated explains the value of differentiated goods exports X ij shipped from country i to country j:
by the difference in average incomes y :
and the difference in within-country income dispersion σ :
T ij is a vector that collects the usual gravity covariates approximating trade costs: the log of bilateral distance, dummy variables for a common border, language, colonial link or colonizer, as well as lagged dummies indicating joint membership in a Free Trade Agreement (FTA), or in the World Trade Organization (WTO). To deal with unobserved multilateral resistance, we include importer and exporter fixed effects δ i and δ j . They make inclusion of purely monadic variables such as the level of GDP, y i , or σ j redundant and also absorb all monadic variation of variables contained in T ij . 4
We are interested in estimates of β y and β σ . Clean identification of these parameters requires that the following identifying assumption on the conditional covariances holds: cov (∆z ij , ε ij | δ i , δ j , T ij ) = 0, z ∈ {y, σ}. Given the definition of ∆z ij , these requirements translate into
under the standard assumption that ε ij has zero conditional mean. If z i and z j are independent, this identifying assumption is met. It requires that any trade shock ε ij must be orthogonal to the joint realization of z in both countries. In other words, we need that aggregate conditions in country i are independent of aggregate conditions in country j. Clearly, this condition can be violated if i is an important trade partner for j or vice versa. We thus run robustness checks that eliminate each importer's five largest trading partners from the sample.
A positive estimate of β y can be interpreted as evidence of Heckscher-Ohlin forces, while a negative sign favors the traditional Linder hypothesis. If the second moments capture similarity in demand, and if this promotes trade, we should observe β σ < 0.
Data
We obtain the shares of total net income received by deciles of the population from the World Bank's World Development Indicators (WDI), complemented by Eurostat and the national statistics offices of the U.S. and Canada. Due to limited data availability, we take averages over 5-year periods: 1995-1999, 2000-2004, and 2005-2009 . Dispersion measures are computed from all available quantiles within a given period. The resulting unbalanced panel includes 145 countries, of which 114 are available in the middle period. 5
Disaggregate trade flows are obtained from the BACI dataset. 6 Since the arguments in the theoretical literature mostly relate to trade in differentiated goods, we select only those products (at the SITC 4 level) for which neither an organized exchange nor a reference price exists according to Rauch's (1999) 'liberal' classification and aggregate them up to obtain one trade flow per exporter, importer, and time period. We use data on population and GDP from the WDI and gravity controls are taken from CEPII and the WTO website.
Results

Main findings
The first three columns of Table 1 display our main results for the cross-section of 2000-2004. 7 The 'traditional' Linder test in column 1 suggests that differences in per capita incomes encourage trade rather than discourage it. Heckscher-Ohlin factors appear to outweigh the Linder mechanism. The alternative Linder test referring to second moments is reported in column 2. Differences in standard deviations between countries do not seem to affect trade in any way. 5 The Appendix provides details on our selection and treatment of the data on income distributions and lists the countries and sectors in the dataset. 6 The Base pour l'Analyse du Commerce International (BACI) of the Centre d'Etudes Prospectives et d'Informations Internationales (CEPII) is based on the UN Comtrade database and documented in Gaulier and Zignago (2010) . 7 Very similar results obtain in each period of our panel; see the Appendix, which also provides summary statistics.
Only if both terms ∆y ij and ∆σ ij are included, a clear pattern emerges (column 3): differences in average incomes across countries promote trade as does the similarity of income distribution within countries. This finding suggests an amended, 'distributional' Linder mechanism: similarity in second moments of countries' income distributions fosters bilateral trade. «TABLE 1 HERE» Next, we exploit time variation in bilateral trade relationships to identify the effects of income distribution on trade. We eliminate all pair-specific effects by within-transformation. The estimates displayed in column 6 of Table 1 confirm our earlier findings. For example, they imply that trade between France and Hong Kong would increase by 2.5% if income in Hong Kong were redistributed such that its level of inequality were reduced to the level of France. 8 Interestingly, in contrast to the cross-sectional results, including either the difference in first or second moments individually yields negative coefficients on both (dis)similarity measures. Table 2 explores the robustness of our results. 9 We start by addressing the obvious endogeneity concern. We first run robustness checks that eliminate each importer's five largest trading partners from the sample. Second, we substitute ∆y and ∆σ by one-period lags, and third, we use these lags as instrumental variables (IV) for their contemporaneous values in 2SLS regressions. As displayed in Panel A of Table 2 , our main results are robust to these modifications: the coefficients β y and β σ in columns 3, 6, and 9 preserve their signs and significance levels.
Robustness analysis
«TABLE 2 HERE»
The presence of zeros in bilateral trade data constitutes a well-known problem in estimating gravity models. Furthermore, Santos Silva and Tenreyro (2006) have shown that heteroskedasticity may introduce a bias in log-linear models such as equation (1). Therefore, following the guidance of Head and Mayer (2014), we apply Pseudo Maximum Likelihood estimators of the Poisson (PPML) and Gamma (ΓPML) types as well as Tobit regressions. Panel B of Table 2 shows that our results appear even stronger if these non-linear models are applied. 8 These numbers refer to the second period of our sample (2000) (2001) (2002) (2003) (2004) , in which France and Hong Kong have approximately the same GDP per capita.
The difference in standard deviations ∆σ = [ln(24, 453) − ln(13, 555)] 2 ≈ 0.348 thus reduces trade by the factor exp(−0.071 × 0.212) ≈ 0.976. Eliminating this difference would boost trade by roughly 1/0.976 − 1 ≈ 2.5%. 9 In the Appendix, we provide a wide range of additional robustness checks.
Panel C divides the sample by the development status of trading partners and examines total aggregate trade flows. Confining the analysis to the sample of "northern" (industrialized) countries, 10 our benchmark results continue to hold despite the small number of observations. Similarly, when focusing on North-South trade (including flows in both directions), our main results remain intact. However, the North-North sample admits much larger coefficients on the (dis)similarity measures, which may be due to stronger forces of specialization and of demand similarities or due to lower measurement error in the dependent and independent variables. 11 The last group of regressions in Panel C shows that our results continue to hold if we consider total trade rather than trade in differentiated goods as the dependent variable.
The Appendix provides further robustness checks. To highlight a few of them, we confirm that our cross-sectional results carry through for different time periods, and that our panel regressions are qualitatively robust to using first differences or a balanced panel. We also experiment with alternative measures of (dis)similarity in income distributions (e.g. differences in Gini, Theil, and Atkinson indices as well as decile and quintile ratios) and find that sign patterns are robust. Finally, we show that our results cannot be explained by (dis)similarity in institutions (democratic orientation and economic freedom).
Interpretation of results and conclusion
We uncover a very robust stylized fact that has not been documented in the economics literature so far: differences in first and second moments of countries' income distributions matter for the volume of bilateral trade, but with opposite signs. While the two measures are positively correlated in the data, they do proxy different dimensions of (dis)similarity. Besides the Linder channel stressed by Hallak (2010), differences in mean incomes may capture the role of different endowment structures or development status. The positive trade effect of similarity in the dispersion of income is also reminiscent of Linder's argument, but it may alternatively reflect the impact of affinity in countries' societal structures determining the distribution of assets or the taste for fiscal redistribution. The observed pattern calls for further research to distinguish explanations based on non-homothetic preferences from other mechanisms. (1995-1999, 2000-2004, 2005-2009 Robust standard errors clustered by country pair in parentheses: *** p<0.01, ** p<0.05, * p<0.1 a In columns 1-3, the five largest source countries for every importer have been omitted. b In columns 4-6, the main regressors ∆y and ∆σ are lagged by one period. c Columns 7-9 use these lags as instruments. F-statistics in first stage regressions: 1024 for (7), 557 for (8) A Construction of second moments
The comparability of available cross-country data on the distribution of net income (i.e., after taxation and including non-labor incomes) is not without caveats. When constructing our (dis)similarity measures, we balance three considerations. First, we seek to maximize the size of the sample for statistical inference and relevance of our results. Second, to ensure the best possible comparability, we choose a minimum number of different sources. Third, we use the most recently available data, as their quality has arguably improved over time.
For most countries in the sample, we use data from the World Bank's World Development Indicators (WDI) on the shares of income received by each quintile as well as the first and tenth decile of the population. These shares are based on nationally representative household surveys and are only in exceptional cases derived from grouped data. They are adjusted for household size and treated in a consistent manner.
The WDI data base contains little information on income distribution in high-income countries. Therefore, we complement the quantiles with corresponding data on 19 EU countries, Norway, and Switzerland from Eurostat, as well as income distributions of the U.S. and Canada from the respective national statistics offices. Eurostat income shares are based on disposable household income broken down to the individual level. Data from the U.S. Census and Statistics Canada only include quintiles derived from after-tax income of families. 12 Where they are in conflict, we prefer WDI data if available at least once per 5-year period for consistency reasons. Otherwise, we choose the source for which the longer time series is available, as listed in Table B .3.
From the distributional data on quintiles Q and deciles D, we obtain the income y i held by the average individual in each quantile q i , i = {D1, D2, Q2, Q3, Q4, D9, D10} by using data on GDP Y and population L. We then compute the standard deviation σ from the mean incomes of all quantiles available within a given 5-year period, weighting each data point by the share of the population it represents. Estimations of equation (1) in the main text. The dependent variable is the natural logarithm of the aggregate value of bilateral trade in differentiated goods: ln X ijt . All regressions include the control variables from Table 1 in the paper and refer to the cross-section in the second period of the sample (2000) (2001) (2002) (2003) (2004) for columns 6-22. Full results are available from the authors on request. Robust standard errors clustered by country pair in parentheses: *** p<0.01, ** p<0.05, * p<0.1. a In First Differences (FD) estimations, columns 3 and 4, the dependent variable is ln Xt −ln X t−1 . All regressors are differenced accordingly. b Columns 4 and 5 restrict the panel to countries for which data are available in all three periods (balanced panel). c Panel B replaces ∆ inequality with, respectively, absolute (instead of squared) bilateral differences in ln σ (column 8), squared bilateral differences in σ derived from log-income distributions (9), in Gini (10), Theil (11), and Atkinson (12) 
B Summary statistics and sample composition
